Safflower extract attenuates atherosclerosis via gut–vascular axis and endothelial lipid dysfunction
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Introduction. Atherosclerosis is a chronic inflammatory disease characterized by lipid accumulation and endothelial dysfunction1.The gut–vascular axis links intestinal barrier dysfunction, lipid dysregulation, and microbiota-derived signals to vascular injury. Whether the aqueous extract of Carthamus tinctorius L. (CTAE) mitigates atherosclerosis by targeting this axis remains unclear.

Aims. To evaluate the anti-atherosclerotic effects of CTAE and determine whether they are mediated via the gut–vascular axis, focusing on intestinal barrier integrity, lipid influx, microbiota–metabolite disturbance, and endothelial lipotoxic dysfunction.

Methods. HFD-fed ApoE-/- mice were used to assess CTAE effects via plasma TC/TG levels and aortic lesion staining. Intestinal barrier and mucus function were evaluated by ZO-1, Occludin, MUC2, and AB-PAS staining, and lipid absorption by postprandial TG. Gut microbiota and metabolomics analyses were performed, with network pharmacology predicting pathways. In vitro, PA-induced HUVECs were used to assess lipid accumulation, inflammation, endothelial barrier function, and MAPK signaling.

Results. CTAE significantly attenuated atherosclerosis in HFD-fed ApoE-/- mice, reducing plasma TC and TG levels, lipid deposition, and plaque formation. These effects were accompanied by reinforced intestinal barrier and mucus integrity, reflected by increased ZO-1, Occludin, and MUC2 expression, together with reduced postprandial TG levels, suggesting restrained intestinal lipid influx. CTAE also partially restored gut microbiota homeostasis and corrected metabolic disturbances, particularly those related to lipid peroxidation. Integrated analyses and in vitro data further indicated that attenuation of gut-derived metabolic stress was associated with MAPK modulation, reduced endothelial lipid accumulation, inflammation, and barrier dysfunction.

Discussion. CTAE alleviates atherosclerosis via the gut–endothelium axis, reducing endothelial lipotoxicity and dysfunction through MAPK signaling.
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